Abstract the aim of the study was to assess the extent of fur chewing problems on chinchilla farms. the research was based on a 20-question survey addressed to breeders. A total of 47 anonymous questionnaires were answered. results showed that the problem of fur chewing was found in as many as 85% of the farms but the proportion of affected animals was usually low (mean±se: 3.5±0.55%). to determine the relationship between herd size and the extent of the problem, the pearson's correlation coefficient was calculated to be r = -0.315 (P≤0.05), possibly indicating the problem to be more severe on smaller farms. no correlation was found between fur chewing and the type of fodder (pellets from different producers), temperature, humidity, type of cage equipment or frequency of dust baths. Moreover, the level of fur-biting animals kept on a deep-litter floor was estimated at 1.7% while the level of those kept on a wire floor and in a mixed system was 2.8-times higher (P≤0.05). The fact that 37.5% of the respondents perceived the predisposition to fur chewing to be hereditary was an important observation suggesting a direction for further research. A considerable proportion of those surveyed (37.5%) also pointed to a greater excitability among fur chewers. to sum up, results of the present study revealed that keeping animals on litter reduces the incidence of fur chewing. breeders' observations also suggest that fur biting may be determined genetically and/or connected with impulsive-compulsive disorders; however, more detailed studies are necessary to confirm these hypotheses.
Cushing's syndrome, which leads to secondary enlargement of the adrenal cortex and increases the secretion of cortisol. One of the possible pathologies that could be mistaken for self-inflicted barbering is seasonal alopecia. Administration of melatonin may prove helpful in the therapy for this disease (Tisljar et al., 2002) . Sulik (2009) also considers psychological factors, mainly stress experienced by animals on farms. The most recurrent stress-inducing stimuli include disturbing animals by routine procedures, introduction of novel objects to the farm, persistent and sudden noise, or boredom associated with the monotony of life in cages resulting partly from lack of cage enrichment (including objects for chewing) and lack of company. Exposure to long-term stress can lead to the development of repetitive behaviours induced by frustration, repeated attempts to cope and/or central nervous system dysfunction known as impulsive-compulsive disorder (Mason and Rushen, 2006) . These animals deviate from normal behaviour patterns that are typically found in a given age and sex and in more natural environments (Kowalski, 2005) .
The aim of this study was to assess the extent of fur chewing problems on chinchilla farms, to analyse the farm conditions, and to identify the most probable causes of fur chewing.
material and methods
In the first stage of this research, a detailed questionnaire was prepared. After piloting the survey and making necessary corrections, it was addressed to Polish breeders taking part in chinchilla seminars and exhibitions in Kraków and Myślenice (Poland) . From a total number of 50 anonymous questionnaires, 47 were answered. There were 20 questions in the survey:
18. Is mycosis a problem on your farm? 19. Have you observed the tendency towards fur chewing to be hereditary? 20. Do you think that fur chewers differ in temperament from non-chewers? The completed questionnaires were grouped according to the answers, thus providing information about the incidence of fur chewing on the farms, the number of animals in a herd, herd structure, animal housing systems, the solutions used by the breeders and also their own observations about fur chewing in chinchillas.
The dependence between occurrence of fur-chewing problems (FCP) and factors such as actions taken to reduce FCP, the housing system, groups of animals intended for breeding and those for fur production, exposure to noise, use of drawer or rotary bath basin and type of bath dust, frequency of bath and numeric data such as scale of FCP, size of herd, temperature, and humidity were analysed by means of a two-way ANOVA. Differences between the groups were determined using Tukey's test. The differences between percent values were calculated by using z tests, and relationships between herd size and number of FCP were calculated by means of Pearson's correlation coefficient. The results obtained were analysed statistically at a P≤0.05 level of significance. Statistica 9.1 software (StatSoft, Inc. 2010) was used to perform analysis.
results
The respondent farms were mostly located in southern (60%) and central (26%) Poland and their sizes ranged from 24 to 650 females (median 120) in farms that used wire, wood shavings litter and mixed housing systems ( Table 1) . Most of the analysed farms were small and stocked up to 200 mothers (83%), which is typical for chinchilla breeding facilities in Poland. Only two farms kept more than 500 breeding females. Results of this study indicate that FCP were found in most farms (85%, P≤0.05). However, FCP usually concerned a few animals in the herd (mean ± SE: 3.5±0.55%, range 0-15%) although they were observed in both breeding and fur-production animals and in all age groups (P>0.05; Table 2 ). Fur biting was more severe on mediumsized farms (65%) than on small (10%) and large ones (10%) (P≤0.05, Table 2 ). Simultaneously, the frequency of FCP and the size of the herd showed a weak correlation amounting to r = -0.315 (P≤0.05). Most respondent breeders (55%) tried to prevent FCP by changing the feeding (35.5%) and less often by culling (12.5%) or transferring animals to other cages (7.5%) (P≤0.05; Table 2 ). Our survey found no relationship between fur chewing and season, temperature (17°C, range 10-20°C), relative humidity (62%, range 40-75%), type of bath basin, type of bath dust or frequency of dust bathing per week (Table 2) . Moreover, most breeders used fodders from the same producers and also used dietary supplements (such as hay and herbs), blocks for teeth grinding, and twigs for chewing as well as salt, vitamins and probiotics (Table 2 ). a, b -different letters indicate significant differences (P≤0.05). The results of the present survey revealed that the housing system can significantly affect fur chewing (P≤0.05). The percent of fur-biting animals kept on deep litter was estimated at 1.7±0.49% while on the wire floor and in the mixed system it was 2.8-times higher (P≤0.05, Figure 1) . Simultaneously, the cage storey and dermal mycosis problem seemed to have no effect on FCP (P≤0.05; Table 2 ). Nevertheless, 37.5% of breeders indicated that fur chewing occurred in animals of greater excitability (greater fearfulness or aggression). Moreover, most of the respondents perceived that the predisposition to fur chewing was hereditary.
discussion
Our survey showed that lack of knowledge regarding the etiology of fur chewing by chinchillas resulted in farmers not taking action to prevent this phenomenon. Assuming that the problem stemmed from environmental factors, a considerable proportion of the breeders made changes to the cage equipment or feeding, or moved animals to other cages. Nutritional deficiencies were regarded as one of the most fre- Deep-litter Mixed system Wire floor Fur-chewing chinchillas (%) quent causes of fur chewing. One hypothesis suggests that fur chewing is promoted by crude fibre deficiency (Fehr, 2009) . Improper nutrition of the chinchillas, which results from vitamin B complex deficiency and fatty degeneration of the liver, can impair hair growth and make hair more brittle (Egri et al., 1994) . However, in the opinions of the surveyed breeders, when the chinchillas received optimized complete pellets and other fodder supplements, cases of fur biting can usually be eliminated. This is consistent with the opinion that fur chewing is not caused by nutritional deficiencies, because of the absence of fur in the gastrointestinal tract of affected animals (Tisljar et al., 2002) .
The housing system appears to be an important factor having a significant effect on fur chewing in animals. On the basis of the presented survey which concerns rearing conditions, it can be stated that all of the surveyed breeders keep animals under conditions recommended for chinchilla farms (Tombarkiewicz et al., 2003 (Tombarkiewicz et al., , 2006 . Nevertheless, our survey indicated that FCP was more severe on farms with fewer than 200 animals. However, this finding may result from breeders on large farms who may pay less attention to the true extent of the problem.
On the other hand, stress-induced fur chewing that resulted from the loneliness of individually housed animals was observed in degus (Octodon degus) (Ewringmann and Glöckner, 2005) . Ponzio et al. (2007 Ponzio et al. ( , 2012 and Sulik (2009) found that factors such as noise, mismatched company or lack of company, the appearance of foreign people on the farm, and boredom predisposed animals to engage in fur-chewing behaviour. Kozłow (2009) also reported that sawdust beddings kept chinchillas entertained and reduced predisposition to fur chewing. Therefore, it cannot be excluded that the relation between greater excitability (greater fearfulness or aggression) and fur chewing (indicated by 37.5% of respondents), which is an impulsive-compulsive disorder, can result from frustration (stress) caused by environmental factors (Greer and Capecchi, 2002) . However, the majority of respondents perceived that the predisposition to fur chewing was hereditary, as considered by Sulik (2009). The genetic predisposition to fur chewing has also been found in other species of animals. In a study that concerned mice, a mutation in the Hoxb8 gene was considered as an underlying genetic factor behind fur chewing (Greer and Capecchi, 2002 ). This gene is a member of the mammalian Hox complex and contains 39 transcription factors. Hox genes are involved in embryonic development, hair formation in adult mice and mutations in mammary tissue of female mice. When kept separately, mice with mutations in the Hoxb8 gene pulled or chewed their fur excessively. In this way, they left large skin areas without fur, especially on the lateral and ventral parts of the body, which resembled trichotillomania. All mutants showed normal reactions to pain, heat and cold. Most of their behaviours were the same as in normal mice except for fur chewing, hair pulling and self-mutilation (Kurien et al., 2005) .
In conclusion, the results obtained in the present survey highlight areas for future research into chinchilla fur-chewing problems. There is evidence that the incidence of fur biting was significantly lower when animals were kept on litter compared to wire floors. Therefore, it is highly possible that the predisposition to fur chewing is affected by stress factors and/or is genetically determined.
